. In the MR description a weak attractive interaction among spin polarized fermion quasiparticles (QP) in the second LL results in a condensed state of p-wave paired QPs. An exciting property of the MR state is that QP excitations obey non-Abelian braiding statistics [2] , making the state a candidate to realize fault tolerant quantum computation [3, 4] . Numerical evaluations consistently indicate that either the MR Pfaffian wave function or its particle-hole conjugate the antiPfaffian wave function represent the 5/2 ground state. Experimental observations support predictions of the MR or anti-Pfaffian frameworks. The state of spin polarization of the 5/2 quantum fluid attracted much recent attention, largely because full spin polarization is a distinctive property of a non-Abelian state. The low-lying excitation spectrum of the non-Abelian state is understood to support three types of neutral excitations: spin-wavemodes (SW) of a fully spin-polarized FQHE ferromagnet, charge density excitations that conserve spin (dispersive ''gap excitation'') and neutral fermions (NF's a.k.a. ''topological excitons''). Numerical calculations show that the wave vector dispersions of NF and gap excitations display distinct ''roton minima'' at finite wave vector but converge to the same value in the large wave vector limit. Neutral excitations that conserve spin (a.k.a. charge density excitations) exhibit characteristic wave-vector dispersions that are unique to each FQHE state.
. In the MR description a weak attractive interaction among spin polarized fermion quasiparticles (QP) in the second LL results in a condensed state of p-wave paired QPs. An exciting property of the MR state is that QP excitations obey non-Abelian braiding statistics [2] , making the state a candidate to realize fault tolerant quantum computation [3, 4] . Numerical evaluations consistently indicate that either the MR Pfaffian wave function or its particle-hole conjugate the antiPfaffian wave function represent the 5/2 ground state. Experimental observations support predictions of the MR or anti-Pfaffian frameworks. The state of spin polarization of the 5/2 quantum fluid attracted much recent attention, largely because full spin polarization is a distinctive property of a non-Abelian state. The low-lying excitation spectrum of the non-Abelian state is understood to support three types of neutral excitations: spin-wavemodes (SW) of a fully spin-polarized FQHE ferromagnet, charge density excitations that conserve spin (dispersive ''gap excitation'') and neutral fermions (NF's a.k.a. ''topological excitons''). Numerical calculations show that the wave vector dispersions of NF and gap excitations display distinct ''roton minima'' at finite wave vector but converge to the same value in the large wave vector limit. Neutral excitations that conserve spin (a.k.a. charge density excitations) exhibit characteristic wave-vector dispersions that are unique to each FQHE state.
We acknowledge support by the German Excellence Initiative via the Nanosystems Initiative Munich (NIM), National Science Foundation and the Alexander von Humboldt Foundation.
Inelastic light scattering experiments offer insights on the collective excitation spectrum of incompressible quantum fluids. Light scattering spectra yield determinations of the q  0 mode and of critical points in thewave vector dispersion that occur at roton minima and in the large wave vector limit (q  ∞). The charge density mode at q  ∞ is regarded as the gap of the FQHE state. There is consistent quantitative agreement between mode energies determined by inelastic light scattering experiments and calculated energies of neutral collective excitations of FQHE states in the N = 0 LL. Gap energies determined from activated transport are significantly smaller than calculated gap energies for realistic sample parameters. The discrepancy is interpreted as arising from impact of residual disorder on charge transport.
We report observations of low-lying excitations at  = 5/2 ( Fig. 1 and Ref. [1] ). The neutral modes are revealed in resonant inelastic light scattering (RILS) spectra. These are gapped excitations in which the lowest modes have non-vanishing energy. The lowest energy band is the strongest in the RILS spectra. This band is interpreted as a roton critical point in the q dispersion of neutral charge density excitations. Remarkably, the gapped modes are observed only in a very narrow filling factor range centered around 5/2. Very minor changes in filling factor of || ≤ 0.01 result in a transition from an incompressible quantum fluid with gapped excitations at 5/2 to compressible states with gapless excitations at filling factors only slightly away. These results provide experimental evidence that the intriguing incompressible quantum fluid that emerges at  = 5/2 supports gapped lowlying excitations. The experiments also show spectra in which the observation of a SW mode at the bare Zeeman energy is consistent with full spin-polarization at 5/2 and also in the filling factor range 2+1/3   > 2. These findings demonstrate new experimental venues to study intriguing FQHE fluids that could have applications in topological quantum information processing.
